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MOTTO 
 
Orang yang kurang dalam harta benda bukanlah orang miskin, sebaliknya orang 
kaya adalah orang yang memiliki ilmu pengetahuan. Dia yang kurang dalam ilmu 
pengetahuan, sesunguhnya dalam segala  keadaan ia disebut orang miskin. 
(Nitisastra, III. bait 1) 
Apabila didalam diri seseorang masih ada rasa malu dan takut untuk berbuat suatu 
dan kebaikan, maka jaminan bagi orang tersebut adalah tidak akan  
bertemunya ia dengan kemajuan selangkah pun. 
(Ir. Soekarno) 
Banyak kegagalan hidup terjadi karena orang-orang tidak menyadari 
betapa dekatnya kesuksesan ketika mereka menyerah. 
(Thomas Alfa Edison) 
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ABSTRAK 
 
Penelitian ini bertujuan untuk: mengetahui karakteristik, menguji 
kelayakan, dan menguji keefektifan modul sains berbasis IBI untuk 
memberdayakan kemampuan bertanya siswa kelas XI IPA SMA Negeri 1 Madiun 
pada pokok materi Sistem Ekskresi Manusia. 
Modul berbasis IBI dikembangkan dengan prosedur Borg dan Gall (1983) 
yang telah dimodifikasi meliputi sembilan tahap yaitu: (1) Mengumpulkan 
informasi; (2) Perencanaan; (3) Mengembangkan produk awal; (4) Uji coba 
lapangan permulaan; (5) Revisi produk awal; (6) Uji lapangan terbatas; (7) Revisi 
produk kedua; (8) Uji lapangan operasional; (9) Revisi produk akhir. Uji coba 
operasional menggunakan metode eksperimen dengan pretest-posttest control 
group design. Penentuan subjek penelitian menggunakan cluster random 
sampling technique didapatkan 36 siswa kelas XI MIA 4 (kelas eksperimen) dan 
36 siswa kelas XI MIA 6 (kelas kontrol). Pengumpulan data menggunakan teknik 
tes (soal pilihan ganda) dan non tes (wawancara, observasi, kuesioner, dan 
dokumentasi). Analisis data dilakukan menggunakan deskriptif kualitatif dan 
kuantitatif. Data kemampuan bertanya siswa selanjutnya dihitung N-Gain, dan 
diuji statistik Mann Whitney test. 
Berdasarkan hasil penelitian dapat disimpulkan bahwa: 1) karakteristik 
modul berbasis IBI yang dikembangkan pada materi Sistem Ekskresi Manusia 
kelas XI yaitu sesuai sintaks IBI meliputi: Observing, devising qouestion, 
developing hyphothesis, formulating strategies for testing, performing the tests, 
analyzing data, dan communicating data  untuk memberdayakan kemampuan 
bertanya siswa; 2) pengembangan modul sains berbasis IBI telah divalidasi ahli 
(90,63%): ahli materi, ahli disain dan penyajian, ahli perangkat pembelajaran, dan 
ahli bahasa, praktisi pendidikan (94,48%), serta uji skala kecil oleh siswa (81,19%) 
dinyatakan layak digunakan dalam pembelajaran biologi kelas XI; dan 3) modul 
sains berbasis IBI efektif dalam memberdayakan kemampuan bertanya siswa 
berdasarkan hasil N-Gain kelas eksperimen (0,92) berkategori tinggi dan kelas 
kontrol (0,21) berkategori rendah serta hasil Mann-Whitney test nilai 
signifikansinya sebesar 0,000 < 0,05 yang menunjukkan beda nyata kelas 
eksperimen dan kelas kontrol. 
 
Kata Kunci: modul sains, model IBI, kemampuan bertanya, sistem ekskresi 
manusia 
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ABSTRACT  
 This research aims to: determine the characteristic, examine the feasibility, 
and examine the effectiveness of the IBI science module for empowering the 
questioning ability of student class XI IPA SMA Negeri 1 Madiun at human 
excretion system material. 
Module based on IBI was developed by using Borg and Gall (1983) that 
has been modified with ninesteps : (1) collecting research literature and 
information; (2) planning; (3) developing preliminary product; (4) preliminary 
field test; (5) first product revision; (6) limited field test; (7) second product 
revision; (8) operational field test; (9) revised final product. The operational test 
of product was done through experimental method using pre-test and post-test 
control group design. The research subject  was selected through cluster random 
sampling technique where 36 students of XI MIA 4 were conducted as the 
experimental class and 36 students of XI MIA 6 as the control class. Data were 
collected through test (multiple choice) and non-test (interview, observation, 
questionnaire, and documentation). Data were analyzed through descriptive 
qualitative and quantitative. The student's questioning ability data was calculated 
using N-gain and tested based on the Mann Whitney test statistic. 
 Based on the results of this study, it can be concluded that: 1) The 
characteristics of Module base on IBI which was developed in the human 
excretion system material of XI Class in accordance to the syntax of IBI model 
including: observing, devising question, developing hyphothesis, formulating 
strategies for testing, performing tests, analyzing data, and communicating data; 
2) Module base on IBI has been validated by experts (90.63%): material expert, 
design and presentation expert, learning tools expert, and language expert, 
education practitioners (94.48%), and small-scale test by students (81.19%) are 
declared eligible for being used in biology subject for XI class; and 3) Module 
base on IBI is effective to empower students' asking ability based on N-gain in 
experiment class (0,92) in high category, while the control class is obtained (0,21) 
in low category, while the Mann-Whitney test showed the scale of 0,000<0,05 
which showed significant difference between experiment and control class. 
 
Key Word: science module, IBI model, students' questioning ability, human 
excretion system 
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